The results of a 10 year study of bicycle fatalities and-an eight year study of serious non-fatalities are reported for urban Brisbane (population 1000000). There were 845 serious nonfatal bicycle accidents and 46 fatalities during the study. Boys were involved in 86% of accidents. Boys have an accident rate of 134-21 per 100 000 population at risk and a fatality rate of 5-06 per 100 000 at risk. Serious bicycle accidents have increased by 50% in this decade; but considering fatal cases alone, no secular trend was evident over the 10 year period of the study. This suggests that an increase in the overall rate ofbicycle accidents has been in part compensated by less serious injuries. In 70% of fatalities children had head injuries, and 87% of fatalities followed a collision between a cyclist and a motor vehicle or a train. Bicycle accidents on the roads most commonly occur to boys aged between 12 and 14 years on a straight road at "mid-block" between 3 and 5 pm in clear weather conditions and in daylight.
Introduction
Trauma in children caused by accidents such as poisonings, fire,2 and electrocutions, which once were commonplace, is not often seen now as a cause of death in children. 3 The incidence of childhood poisoning' and drowning3 is decreasing in some areas after vigorous education and legislative programmes. ' Accidents with bicycles appear to be increasing in the United Kingdom,4 New Zealand,2 Canada,5 and Australia'; and papers expressing concern about the seriousness of bicycle injuries from the United States,7 Australia,8 and England9'' have been published recently. In Australia between 1974 and 1982 the overall rate of bicycle fatalities for all ages remained unchanged. The fatality rate for children in the 5 to 16 year age group, however, doubled during that same period from 1-3 per 100 000 children at risk in 1975 to [2] [3] [4] [5] [6] [7] [8] per 100 000 in 1982." It is widely believed that the failure to reduce the number of bicycle tragedies compared with the reduction in the incidence of other childhood trauma is due to the increasing popularity of bicycles' and possibly to the development of bicycles that are less safe ergonomically. Cited are special dangers from spokes,' 14 high rise handlebars,'5-'7 and bicycles with high centres of moment and centres of gravity. Other factors are rider error,4 road conditions," bicycle construction,' role of other road users,20 bicycle attachments,2' and car fittings. 22 We report the results of a detailed 10 year study of bicycle fatalities (with an unselected eight year study of serious non-fatalities) from Brisbane, Australia.
Methods
Every serious (non-fatal) bicycle injury to a child and known to the Queensland Police Department over an eight year period (1976-83) and all fatalities from bicycle accidents for the city of Brisbane over the 10 year period 1976-85 were analysed. Thus we studied a consecutive unselected series of all children who were injured in a bicycle accident. A bicycle accident was one that occurred on a public roadway, where a child suffered injuries serious enough to warrant medical attention, and where the police were called to investigate.
Data from two sources were used. The Engineering Branch, Queensland Department of Main Roads, keeps files of every bicycle accident that has been reported to the Queensland police. These give the age and sex, site, details of the accident, injuries, and conditions of the road, lighting, and weather. Accidents were included if they involved a bicycle on a public roadway and a child under the age of 15 
Results
During the eight years covered by this survey there were 845 serious accidents with children and bicycles in the city ofBrisbane. Fourteen further cases ofserious accidents are known to us, but in these the child cyclists were not injured although other parties to the accident were, and these have been excluded. A fatal accident involving two pedal cyclists on private property has also been excluded.
Seven hundred and twenty eight (86%) children in this study were boys. Figure 1 shows the age distribution. All children in this study were 0-7 100-0 BRITISH MEDICAL JOURNAL VOLUME 294 16 MAY 1987 Lighting conditions on the roads seemed to be relatively unimportant. Of 472 accidents, 424 (89-5%) occurred during daylight hours, 20 (4 2%) at dusk, 18 (3-8%) in the dark but with adequate lighting, and 10 (2-5%) in the dark; 451 (95-1%) accidents occurred in clear conditions, and 4-9% occurred in rain or fog. Table II gives the type of road features or topography at which accidents occurred. It is perhaps surprising that half of the accidents occurred on a straight road and half at intersections. Child cyclists occasionally cause injuries to other people while remaining uninjured. In 5% ofaccidents with a child cyclist another person was injured: 39% were motorcyclists or motorcycle pillion riders. (fig 2) . There was no secular trend in the fatality rate in this study. Boys made up 78-3% ofthe fatal cases in this series.
The youngest child killed was 5. and the modal age for fatal cases was 14 years.
Fatal accidents were most common when a child cyclist collided with a motor vehicle. Thirty six (78 3%) ofall ofthe fatalities in this study involved a car, lorry, or bus as the other vehicle. Three accidents occurred at railway level crossings, and in six (13%) there was no other vehicle. One fatality resulted from a collision between a pedal cyclist and a motorcyclist. Thirty two (69 6%) of the children died from head injuries, and a further 12 died of multiple injuries. Two (4 3%) died of neck fractures. Of those killed, 58% were killed instantly. Of the remainder, most survived for one day (median five days, range 1-11 days). Table IV gives the causes of the fatal accidents.
Eighty seven per cent ofall fatalities in this series involved a motor vehicle or a train. As well as can be determined, the cyclist was at error in at least half of all fatal accidents. 
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Discussion
McDermott and Klug showed that the children in pedal cyclist accidents suffered more frequent and more severe head injuries than did motorcyclists.8 In this study 70% of children who died did so as a result ofhead injuries. Ofthe survivors, 9% suffered head injuries. Though it was not known whether protective devices were used, Armson and Pollard, in a study from the same area, reported that the children injured on the roads had not used helmets.6 Clearly, protection from head injury in the present study was inadequate. An alternative approach to enforcement may be to limit the age of people who may use pedal cycles on the roadway in the same way that motor vehicle use is limited. Until about age 12 the child's development is not sufficiently advanced to coordinate bike skills, road rules, and the ability to interpret and predict the changing traffic situation. The group most at risk, however, are 12-14 year old boys, and therefore preventing children under 12 from riding on the roads would not prevent injuries in this vulnerable age group.
Other means of reducing bicycle injuries are through design and education. In the case of pedal cycle accidents design features such as wheel size, type of handlebar, and position of gear levers have been implicated in particular types of injuries to children.21 '23 Furthermore, road design and the construction of bicycle pathways to separate bicycles from other traffic might be considered. Eighty seven per cent of the fatal acidents in this study occurred between a bicycle and another vehicle. Although bikeways separate bicycles from other traffic effectively, it seems unlikely that a complete separation will ever take place in motor vehicle oriented cities.
Education is widely used to reduce accidents. Child riders may be trained in bike control skills as well as in the rules of the road. The stage ofdevelopment ofthe rider will largely determine the ability to apply such education in changing traffic. A second target for education is the other road users. Motorists can be made aware of the vulnerability of cyclists, but it is not clear which elements of driver behaviour need to be changed to improve the lot of pedal cyclists.
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Is a cardiac pacemaker likely to be adversely affected by radar equipmeit on board a ship or aeroplane?
Although there is good theoretical and experimental evidence (W D Toff et al, unpublished data) to support the hypothesis that electromagnetic radiation emanating from radar and radio installations on ships and aircraft might affect pacemaker function, the experience is that, in practice, such effects do not pose a clinical problem. Modern pacemakers are well shielded against electromagnetic. radiation and interference is thought to originate from current induction in the electrode.' Unipolar systems are more susceptible than bipolar ones but protective circuitry allows much interference to the recognised reversion to fixed rate pacing at a preset rate occurring. Under such circumstances this form of interference is relatively safe. The more hazardous situation is ofinhibition ofdemand pacemakers by induction in the pacing lead by currents simulating cardiac potentials. Pacemaker users are not often completely dependent on their pacemakers; fewer than a fifth develop symptoms or fail to develop an adequate escape rhythm in response to abrupt inhibition.2 Any interference effects are thus likely to be subclinical. Many interference sources are only intermittently active and high field strengths are restricted to limited areas at close range and likely to be encountered only transiently, ifat all, by passengers. Work is in progress to determine the margins of safety in this poorly documented area (W D Toff et al, unpublished work). Variations in a subject's posture and orientation to an electromagnetic field may affect interference susceptibility which may also vary between different units, even of the same model and manufacture.3 Some degree of shielding may be afforded by the body and thus habitus and implant site may also affect the response. Patients should be advised of the small theoretical risk of interference and if they are concerned should move away from possible sources. If regular or occupational exposure is contemplated the risks may assume greater importance and should be appraised on an individual basis.-MICHAEL JOY and WILLIAM D TOFF, consultant physicians, Chertsey.
